Respiratory Physiology
Mechanics of Respiration


Pulmonary Ventilation: breathing


2 Phases:




1. Inspiration: air is taken into the lungs



2. Expiration: air is expelled from the lungs


Steps Involved in Pulmonary Ventilation

1. The inspiratory muscles contract and the size of the thoracic cavity increases
2. The diaphragm moves from a relaxed dome shape to a flattened position, increasing the possible volume of the lungs

3. The external intercostals lift the rib cage, increasing dimensions

4. The intrapulmonary volume increases, lowering the air pressure inside the lungs

5. Gases expand to fill the available space, creating a partial vacuum that causes air to flow into the lungs

6. During expiration, the inspiratory muscles relax and the elastic lung tissue recoils to decrease volumes

7. The gas molecules are forced closer together

8. The pressure then rises to a point higher than atmospheric pressure, which causes gas to flow from the lungs in order to equalize the pressure inside and outside the lungs
Respiratory Sounds: caused by air going in and out of the lungs


2 major sounds are produced:



Bronchial Sounds: produced by air rushing through the trachea and

bronchi



Vesicular Breathing Sounds: results from air filling the alveolar

sacs and resembles the sounds of a rustling or muffled breeze



Diseased respiratory tissue, mucus, or pus can produce abnormal

chest sounds



Rales: rasping sound




Wheezing: a whistling sound
Respiratory Volumes and Capacities-Spirometry



Respiratory volumes differ from person to person due to size, sex, age,

and physical condition


A normal quiet breath moves around 500mL of air in and out per breath



A person can usually forcible inhale or exhale much more air than that



Total lung capacity is usually around 6000mL

Tidal Volume: the amount of air inhaled or exhaled with each breath under resting

conditions

Inspiratory Reserve Volume: amount of air that can be forcefully inhaled after a

normal tidal volume inhalation (3100mL)

Expiratory Reserve Volume: amount of air that can be forcefully exhaled after a

normal tidal volume exhalation (1200mL)

Vital Capacity: maximum amount of air that can be exhaled after a maximum

inspiration (4800mL)


VC=TV+IRV+ERV

Spirometer: an apparatus that measures respiratory volumes


2 major types:




Handheld dry




Wet



COPD: chronic obstructive pulmonary disease


Includes chronic bronchitis, emphysema, asbestosis (mesothelioma)

Chronic Bronchitis: characterized by a chronic increase in mucus production in



the lung passageways




Will have a chronic, productive cough that is often accompanied

by other respiratory disease such as asthma


Emphysema: characterized by the inability to completely rid the lungs of air



Air is retained in the thoracic cavity, which expands the rib cage

due to ruptured alveoli




Also have a significantly reduced amount of gas exchange
Forced Expiratory Volume Measurement



PFT-pulmonary function tests


Not totally diagnostic, but can indicate a problem that may need more tests

to be diagnosed



Can help clinicians to distinguish between obstructive and restrictive


pulmonary diseases


obstructive: when the pathways for air become narrowed, making it hard

to move air in and out, ex: asthma, chronic bronchitis



restrictive: diseases that cause lack of lung compliance and increased

stiffness, ex: TB, polio

FVC: forced vital capacity


Measures the amount of gas expelled when the subject takes the deepest

breath and then exhales forcefully and rapidly



Volume is reduced in people with restrictive pulmonary disease

FEVT: forced expiratory volume


Involves the same testing procedure



Measures percentage of the vital capacity that is exhaled in a specific time

frame



FEV1: amount of the vital capacity to be exhaled within one second



Is the most measured time period




Healthy individuals should be able to expel 75-85% of their FVC

in the first second




Is low in people with obstructive disease
Factors Influencing Rate and Depth of Respiration



The neural centers that control respiratory rhythm maintain a rate of 12 to

18 respirations/min


Input from the stretch receptors in the lungs can modify the respiratory

rate, usually in cases of overinflation


Death occurs when the medullary centers are completely suppressed 


Usually seen in overdoses of sleeping pills or alcohol



Causes respirations to cease completely



Physical and chemical phenomena can modify the rate and depth of

respirations



The most common chemicals to change respirations is oxygen, carbon

dioxide and pH levels of the blood
Role of the Respiratory System in Acid-Base Balance of Blood



Blood pH must remain within a narrow range for cells to survive and

function properly



The carbonic acid-bicarbonate buffer system stabilizes arterial pH at

around 7.4

H2O + CO2 Carbonic Anhydrase_​​​​​__   ( H2CO3


         Enzyme present in RBC


H+ +HCO3 ( H2CO3
Chemical reaction that occurs if the blood becomes too acidic (acidosis)

H2CO3 ( H+ + HCO3
Chemical reaction that occurs if the blood begins to become too basic (alkalosis)
